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and:such winds did not, ‘as a rule, correspond at all with 
the .‘‘kite winds.” Wind data taken on shore and near 
the earth-say within 100 feet or so-are utterly a t  
v,mi&nce with those obtained in t.lie “free air” above tlie 
surface of the sea. Hence, empirical formulas hnseci 
upon surface data are worthless. 

The velocity of the wind as indicnteci 011 t.hc summit of 
Diamond Head was from two t.o three times its great as 
that indicated at the Unit.ec1 St.nt,es Wc?nt.her Bureau 
station in Honolulu. 

Ballisticians have arhiarwily assunmd t,hat the drift of 
the project,ile is independent of wind codit,ims, whereas 
a little a priori reasoning would have shown t.he fallacy 
of this assumption. But, be this tis it may, our firings 
proved conclusively t,hat t,he drift, did vary with chnligis 
in wind conditioiis. 

All who have followod t.liiu discussioii. will uiidouhtod1~- 
:~gree that the const artilleryman nttcniphg t,o hit il 

moving target at sea has a pret,ty prcdi1c.m to d v e ,  
considering t4hat his accuracy of fire depends upoil 
wihown aerological condit.ions, uiihiomii vwin tions hi 
drift, and unknown changes in the muzzle ve1ocit.y of t.he 
powder employed. 

5s/.5 ( 73- 
mATHEB BUBEAU EXHIBIT AT TEE FIBST PAN AMERICAN 

AEBONAUTIC EXPOSITION. 

By WILLIS Ray GREW, Meteorologist. 
[Aemlogical Inveetiptiona, Westher Bureeu, Mar. 14,1817.] 

The First Pan American Aeronautic Ex osit.ion was 

ruary 8 to 15, 1917. The purpose of this ex osit.ion was 

exhibits and to proinote the more rapid trdvancrment of 
this science by nieans of addresses and clisc.ussiona. The 
latter were given each day in the Convention H d  and 
were illustrated by lantern slides and motion ictures. 

Bureau’s motion- icture illustration of met~eorological 
kite flying at the &exel Aerologicnl Station 

The exhibits occupied the two lower floors of the 
palace. Those on the first floor consisted, for the niost 

the Wright rothers made a successful Ai  ht. at Kitty 
Hawk, N. C., in 1903. In the open court a ove tlie first 
floor were suspended a large military kite balloon and a 
model of a manned free balloon. These and some other 
details of the first-floor exhibit are shown in figures 1 
and 4. 

On the second, or mezzanine, floor were shown niodels 
of aero lanes and dirigibles, various types of motors and 

exhibits, consistin principa ly of aniphlets for distri- 

Security League, and the National Advisory Committee 
for Aeronautics. A part of this floor wm devoted to 
exhibits b some of t,lie Government, de artnients, 

Survey, Army and Navy, Postal Service, and the Weather 
Bureau. 

The Weather Bureau exhibit consist.ed of most of bhe 
in s tmen ta l  equipment usually shown at expositions wid, 
in addition some of the instruments, apparatus, etc., used 
by the Aeroiogical Division. The usud exhihit hiis already 
been described in previous numbers of the MONTHLY 
WEATHER REVIEW. (Vol.43.~. 4$2. and vol. 44. n. 459.) 

held in the Grand Central Palace, New l’or K - City, Feb- 

to stimulate general interest in aeronautics K y nieaiis of 

Of considerable interest among these waa t.he t Veather 

gature bein the first motor-driven machine, in whic E art, of different types of aeroplanes, an interestin 

% % 

T some o P the later designs of rope1lei.s. There were also 

bution, by the h an American &on, the National 

including t J: e Bureau of Standards, Coast ant f Geodetic 

son memometer so modified that e1ec.tric contact.is.ritade 
for each one4xtieth of a mile of wind blown,.thus 
enabling the observer to determine the current hourly 
velocity by merely counting the number of.contacts made 
in one minute (see this REVIEW, 44 : 288). An electric’ fan 
operated this anemometer; also one connected in the 
usual way with the triple register. The latter a d  a 
barograph and thennograph were kept continuously 
recording. Much interest ww shown in these instru- 
ments and in the glass weather map, which showed the 
weather conditions and the forecast for each day. The 
general arran ement and appearance of this part of 

large number of descriptive pam hlets on “The Weather 

tributed during the oxposition. 
The aerological exhibit included a kite, k t e  reel, record- 

ing t,heodolite, 2 kite meteoro raphs, 1 balloon meteoro- 
rubber, a number of 

free air records obtained by means of kites, captive and 
sounding balloons, and co ies of the Mount Weather 
Bulletin and Monthly Weat er Review containing sum- 
maries of free air work. Figure 3 shows the kite, with 
meteorograph attached, kite reel and some of the in- 
st-ruments; in figures 5 and 6 the instruments can be 
seen in somewhat greater detail. All of this apparatus 
has been in regular use by the Weather Bureau, except 
the recording theodolite which is of ‘recent design and 
construction. Its use in pilot or sounding balloon work 
will require but one observer, whereas, with the non- 
recording theodolite, it has been necessary to have two 
observers; one to keep the balloon on the cross haifs, the 
other to record the angular readings. Much interest was 
shown in these instruments and in the piece of sounding 
bdoon rubber, it bein pointed out that all of our.pure 

that no satisfactory samples have yet been produced in 
this country. 

Greatest interest was apparent in the meteoiwgra h 

and in the summaries of free-air data. It was evident 
that comparatively few of those actively engaged in avi- 
ation are aware of the existence of tables and ‘charta 
showing temperature and wind conditions at various 
levels and under different conditions of pressure distri- 
bution a t  the earth’s surface. The direct bearin and 

result that there were numerous re uests for the sum- 

this line that may be issued in the future. 

the Weather B ureau exhibit are shown in figure 2. A 

Bureau” and “Ex lanation of t f e Weather Map”; also 
cards explaining t !i!l e flags used for warnings were dis- 

raph, piece of sounding baloon f 

rubber balloons have % een obtained from Europe and 

records, which were briefly described on attached ca 1.8 s, 

value of this work to aviators was emphasized, wit 5 the 

muries already published and for a1 4. publications along 

s5/. s?6 (q/? 
SOUND AREAS OF THE EXPLOSION AT EAST LONDON, 

JANUABY lQ, lQl7.’ 

By CIURLES DAVISON. 

It is not, often that a great explosion o c c m  near the 
cent,er of a PO ulous area, and the recent disaster in 
East hiidon, England, thus offers an opportunity of 
adding t.o our knowledge on the transmission of sound 
waves by t,he atmosphere. * * * The most remark- 
able result [of recent investigations in this subject] is the 
recognition of the fact that there exists sometimes, not 
always, a zone of silence which separates two detached 
sound a.reas. This zone has been traced in 20 recent 
aplosions (excluding that of Friday, January 19), two 

Besides these instruments therk was’also shown anRobin: 1Condcn.d from Nature. London, Feb. 1,1817, a: 48&4iW, by W. Q. Reed. 
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being due to gun-iiring, four to explosions of dynamite 
powder, and the remainder to volcanic explosions 

Or in P &pan? 
The source of sound is always unsymmetrically laced 

the side facin the outer sound area. On this side the 

or as distant as 39 miles, from the source. The most 
im ortant dimension, however, is the radius or mean 

zone of silence. It is far  from bein constant. It may 

at  Spithead on February 1,1901, or as high as 99 miles, as 
with the Wiener-Neustadt explosion of 1912. * * * 

Though later accounts may modify some of tho di- 
mensions given below, a first analpis of t.he reports 
already received shows that the explosion at  East London 
on January 19, 1917, belongs to the class wit,h double 
sound areas. The inner sound area is of unusual form, 
being L-shaped with the angle near Godalming, the east- 
west limb reaching to Canterbury, and the north-south 
limb reaching to the nei hborhood of Northampt,on. 
The least distance of the % oundary of the inner area 
from the source of sound is about 12 miles, and the 
greatest distance is 65 miles. 

The outer sound amu lies to the nortsh of the other, with 
its center a few miles west of King's L nn. Its longer 

of Nottingham to that ojLowestoft and is about 55 miles 
in width. The m e  of dame varies in width from 16 
miles (near Northampton) to 54 miles, and the distance 
of its outer boundary from the source is about 60 miles. 
So far as is known at resent it includes the greater part 
of &sex and Suffolk, &e southern half of the counties of 
Cambridge and Huntingdon and the central portion of 
Northam tonshire. Even if observations should be re- 
ceived $tertvards from this area, it is signxcant that 
from the inner sound area of about 3,500 square miles 
there have so far been received 250 records in which the 
time is given, from the outer sound area of about 5,700 
square miles 223 records (including 122 from Norfolk 
and 56 from Lincolnshire), and from the zone of silence 

within the inner sound area, and nearly always f es on 

boundary of t B e inner area may be as near as 23 miles, 

ra C E  'us of the curve that forms the outer boundary of the 

be as low aa 50 miles, as in the case of t % e minute-guns fired 

axis, 131 miles in length reaches from t K e neighborhood 

1 Fnjirol&ara 8. On the abnormal m p ~ t i r m  of soimd wavea in the atmosphere 
AWactrd In'IdOXmLY WEATEEB ~ E w w ,  May, 1914, 42:258-% [blbliographyi 
and Augud, 1816,44:436439 [illust.]. 

of about 4 500 square miles only one record and that one 
close to the sea. The p a t e s t  distance to which the 
sound waves penetrated N about 121 miles. 

A remarkable feature about these records is that, al- 
thou h all have been sent in reply to my newspa er let- 
ters ?and therefore sent aa it were at random), t ey are 
almost as thickly grouped near the bounclaries as near 
the centers of the two areas. There is none of that in- 
creasing sparseness of records near the boundary which 
is so characteristic of earthquake investigations. It 
would seem as if the boundary were determined, not by 
the sound vibrations becoming inaudible, but b the 
absence of sound vibrations from the mea beyoni. It 
may be of interest to add that, at  a large number of 

heasants showed si ns of alarm as they did 
dumg t e North Sea battle o January 24, 1915. * * * f places, 

PAREELK CIBCLE WITH TWO PAIBS OF PABRELU AT 
FABGO, 14. DAK. 

It waa Thursday noon, the weather a few de$"" above .O0F., 
* * * the thermometer began todrop * +t . At each mde of 
the sun a sun dog stood, a condensed little rainbow with the red toward 
the sun, showing but little curvature and not a great man times 
longer than i t  was wide, with no great width at that. * * A 
narrow band of light,:eadily visibIe, still not without a certain qualiw 
of faintness, * * stretched from one mn dog to the other, not 
overhead but to the north, and no higher than the Bun stood to the 
south. Twice the distance that each aun do was from the sun this 
ring of light widened into an irregular disk ofIight that seemed each 
a second aun dog with the colors so fain: that the eye could only die- 
cern them aa a faint white light. * * The mn dogs raw with the 
Bun and stood with the sun until 3 o'clock in the afternoon, but the 
ring lasted only from about 11 till a little pa& noon. 

It is unfortunate that the observer did not determine 
the angular positions of these parhelia on the parhelic 
circle; and it would also be interesting to know if the 
anthelion certainly did not form on this occasion.+. A. jr. 


